Acceleration by fructose of the ATP-sensitive K(+) channel-independent pathway of glucose-induced insulin secretion.
The mechanism with which fructose augments glucose-induced insulin secretion is still unclear. The present study was aimed at examining whether the ketohexose potentiates the ATP-sensitive K(+) channel-independent pathway of glucose-induced insulin secretion and, if so, how this happens. When isolated rat islets were depolarized by incubating them with 50 mM KCl in the presence of 150 microM diazoxide (an opener of ATP-sensitive K(+) channels), 10 mM glucose plus 20 mM fructose elicited significantly higher insulin secretion than 10 mM glucose alone, whereas 20 mM fructose alone did not stimulate insulin secretion. The fructose 1,6-bisphosphate and inositol trisphosphate contents were markedly higher in islets incubated with glucose plus fructose than in islets incubated with glucose alone. The results demonstrate that fructose has the ability to potentiate the ATP-sensitive K(+) channel-independent pathway of glucose-induced insulin secretion. The increase in fructose 1,6-bisphosphate content induced by the co-presence of fructose with glucose, resulting in the rise in inositol trisphosphate content, is likely to be one of the signals involved in the fructose potentiation of glucose-induced insulin secretion.